Background: The Crohn's and Ulcerative Colitis questionnaire (CUCQ) has previously been validated in patients with mild to moderate Crohn's and ulcerative colitis (UC). The aim of this study was to validate the tool in patients with acute severe UC. Methods: We undertook a validation of the CUCQ in patients recruited to the COmparison of iNfliximab and ciclosporin in STeroid Resistant Ulcerative Colitis Trial (CONSTRUCT). We carried out psychometric analysis to examine the underlying dimensions of the scale, internal consistency and construct validity. We carried out stepwise regression to examine which items accounted for the greatest variance in the scale. Results: We obtained complete data for 270 patients. The internal consistency of the CUCQ was excellent (Cronbach's alpha > 0.8). The CUCQ scores achieved significant correlations with two generic quality of life scales (SF-12 and EQ-5D), demonstrating good construct validity. Stepwise regression identified 16 items that accounted for greater than 95% of the variance of the CUCQ. Only three of the eight items selected for a short form in mild to moderate patients were selected for patients with acute severe UC. Conclusions: The CUCQ demonstrated good validity in our sample of acute severe UC patients. Stepwise regression identified potential to shorten the tool, but that different items would be selected compared with less severe patients. If the tool is to be applied across the spectrum of disease it would be more appropriate to use the full 32 items in the scale. Further work to explore test-retest is required in acute patients.
Introduction
Ulcerative colitis (UC) is a chronic incurable relapsing inflammatory disorder which presents with a multitude of symptoms impairing patient quality of life (QoL). 1, 2 The symptoms associated with UC are unpredictable and there can be significant variation in symptoms both over time within the same patient, and with different patients.
Measuring QoL in UC patients is important in order to assess changes in the patients' condition over time and following treatment, and also to gain an insight into patient perception of their condition and how this compares with clinical or objective outcomes.
The aim of the COmparison of iNfliximab and ciclosporin in STeroid Resistant Ulcerative Colitis Trial (CONSTRUCT) was to compare the clinical and cost effectiveness of ciclosporin and infliximab in treating steroid-resistant acute severe UC. 3, 4 Recent findings from other investigators illustrated no difference between cicolpsorin and infliximab in their primary outcome of treatment failures, but they did not report QoL of patients following treatment. 5 As the National Institute for Health and Care Excellence (NICE) have described that the ultimate criteria for interventions in healthcare are effectiveness and cost effectiveness in improving the survival and QoL of patients over extended periods, in undertaking the CONSTRUCT trial we chose a patient-reported outcome measure as the basis for our primary outcome measure.
Preliminary validation of the Crohn's and Ulcerative Colitis questionnaire (CUCQ) in patients with mild to moderate disease confirmed that it met essential psychometric criteria. 6 This paper reports on the validation of the CUCQ within the context of the CONSTRUCT trial in patients with acute severe UC. 3, 4 
Methods
We used the standard psychometric approaches for validation of the CUCQ as outlined by Streiner et al. 7 For this validation we undertook: principal components analysis to examine the underlying dimensions of the scale; calculation of Cronbach's alpha to test the internal consistency of the scale; correlations with two generic QoL scales (SF-12 and EQ-5D) to evaluate the construct validity of the scale; and stepwise regression to explore which items contributed most to the scale. Details of the item-generation process, piloting and initial validation of the CUCQ in a sample of mild to moderate patients have previously been reported. 6 
Details of CUCQ scoring
We calculated scores for the CUCQ as follows.
1. We scored questions with four responses as 0, 1, 2 or 3 in ascending severity. 2. We scored questions with responses between 0 and 14 days as the actual value. 3. We reversed the scoring of questions with wording in the reverse direction (Q7, Q22 and Q32) to code all questions in the same direction. 4. We rescaled questions between 0 and 1 by dividing actual responses by their maximum score (3 or 14). 5. We calculated total CUCQ scores by summing all valid responses and dividing by the number of completed questions.
The lower the CUCQ the better the respondent's health.
We calculated the CUCQ scores only when the patient had responded to at least 75% of the questions, i.e. 24/32. If participants had completed fewer than 75% of the questions, we treated the total CUCQ score as missing. We gave equal weight to each question of the 32 questions.
Validation of the CUCQ in the CONSTRUCT randomised controlled trial (RCT). We undertook validation of the CUCQ on the CONSTRUCT 3,4 trial sample. We conducted psychometric analysis of the CUCQ in the following way.
1. We examined the 32 sets of response frequencies for floor or ceiling effects. 2. We calculated the Kaiser-Meyer-Olkin measure of adequacy (KMO) and Bartlett's test to judge whether principal component analysis was appropriate. 3. We calculated Cronbach's alpha (which should exceed 0.7 for good internal consistency). 4. We calculated item-total correlations for each question (which should exceed 0.2 for good homogeneity). 5. We undertook principal components analysis to assess the underlying structure; we considered factors important if their eigenvalues were clearly greater than 1, and individual questions as useful if their factor loadings exceeded 0.4. 6. We assessed the construct validity of the scale by examining the Pearson correlation between the CUCQ and two generic quality-of-life questionnaires -EQ-5D and SF-12.
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Patient sample
We had a total of 270 patients in our RCT validation sample. Table 1 gives the demographic characteristics of the CONSTRUCT RCT sample.
Validation of the CUCQ in the CONSTRUCT RCT
We examined the data prior to undertaking principal components analysis. The KMO was 0.844; and the Bartlett's test of Sphericity was 0.000, indicating that the data were suitable principal components analysis. The internal consistency of the CUCQ in the RCT sample was excellent with a Cronbach's alpha of 0.845. Table 2 illustrates the item-total correlations and the maximum response rates for each of the 32 questions. All but two of the questions (Q1 and Q9) had an itemtotal correlation of more than 0.2. In addition, only two of the questions had a response rate greater than 80% (Q1 and Q6). Q1 was the only question that showed a slight ceiling effect, based on using the recommended value of 15% for the percentage of patients scoring the highest or lowest scores. 8 The principal components analysis indicated that there were four main factors with an eigenvalue of greater than 1 (Table 3) , and which explained approximately 42% of the variance in the data. Where questions loaded onto more than one factor, we attributed the question to the factor with the greater factor loading. 7 The principal components analysis identified that the first factor covered emotional symptoms; the second bowel symptoms; the third social activities and the fourth general symptoms, with most questions exceeding the required factor loading of 0.4. Table 4 illustrates that the CUCQ scores from the CONSTRUCT RCT sample achieved significant correlations (p < 0.001) with the two generic health-related QoL scales (SF-12 Mental Component summary scores -0.588; Physical Component summary scores -0.442 and the EQ-5D -0.459)) scores demonstrating good construct validity. 7 We carried out a stepwise regression to identify the potential to shorten the CUCQ and the smallest number of questions required to do so (Table 5) .
Stepwise regression identified 16 items that accounted for greater than 95% of the variance of the CUCQ. The questions identified as being major contributors to a shortened scale in the CONSTRUCT RCT sample of acute patients were, however, different to those identified in mild to moderate patients, with only three of the eight items selected for a short form in mild to moderate patients 6 being selected for patients with acute severe UC.
Discussion
We previously validated the CUCQ in patients with stable or moderately active inflammatory bowel disease (IBD) 6 where it demonstrated good psychometric properties. It had not previously been applied to acute severe patients, however, so we needed to validate it on patients with severe disease. We therefore tested the validity of the CUCQ within the CONSTRUCT trial 3 on patients diagnosed with acute severe UC.
Psychometric analysis of the CUCQ in the CONSTRUCT sample of acute severe patients demonstrated excellent internal consistency (Cronbach's alpha > 0.8). There were only a handful of questions which demonstrated item-total correlations less than 0.2, response rates of greater than 80% or ceiling effects. Principal components analysis indicated that there were four main factors with an eigenvalue of greater than 1 and which explained 42% of the variance in the data. The CUCQ scores also achieved significant correlations with both the SF-12 mental and physical component summary scores and the EQ-5D demonstrating good construct validity. Stepwise regression analysis identified that 16 questions explained greater than 95% of the variance in the CUCQ when applied to the acute severe UC patients in the CONSTRUCT RCT sample. Interestingly the questions that were identified as being the major contributors to a shorter scale were different in the acute sample to those identified in a mild to moderate sample 6 (only three of the eight questions identified for the CUCQ 8 in the mild to moderate sample were identified in the acute severe sample). This would suggest that the full 32 questions in the CUCQ would be more appropriate to use across the spectrum of disease, to ensure that the changing picture of the disease on QoL is captured.
Although initial psychometric testing of the CUCQ demonstrated good validity, more work is needed to explore the responsiveness and test-retest validity of the CUCQ in an acute severe sample. Although the CONSTRUCT RCT patients completed follow-up questionnaires, there were insufficient data to satisfactorily undertake these analyses. Further work is also needed to explore the usefulness of the individual factor scores in monitoring patient QoL.
There have been no questionnaires that have been suitable for patients who have undergone colectomy surgery. We developed an extension to the CUCQ (CUCQþ), which included 10 additional questions specifically for stoma patients, and which excluded six non-relevant questions from the CUCQ. We undertook initial piloting and testing of the CUCQþ within CONSTRUCT but need to gather additional data to undertake a full psychometric analysis (including principal components analysis, consistency, construct validity, responsiveness and test-rest validity).
In order to be clinically applicable we aim to produce a questionnaire which could be applied across the spectrum of disease from mild to severe (including one that is applicable to patients who undergo colectomy surgery), to longitudinally assess patient disease-specific QoL over time. In order to be practical in clinical practice this questionnaire should be short, so we would aim to produce a questionnaire that captures the most important symptoms across the spectrum of disease severity. Work is already underway to recruit more patients to undertake this further validation work and development of a short combined severity form.
